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Amendments to the Claims; 

This listing of claims wll replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

Claim 1 (Canceled). 

Claim 2 (Currently amended): An extruded tantalum billet having; a cylindrical shape 
with an aspect ratio L/D of greater than 0.5 and having a diameter of 2 '/2 inches or greater. 
wherein said extmded tantalum billet is ingot-derived and has a purity of at least about 99.99% 
and wherein said extruded tantalum billet has a substantially uniform grain size after extrusion 
and b e for e any furth e r thermomechanical proc e ssing . 

Claim 3 (Previously presented): The extruded tantalum billet of claim 2, wherein said 
extruded tantalum billet has an average grain size of about 150 microns or less. 

Claim 4 (Previously presented): The extruded tantalum billet of claim 2, wherein said 
extruded tantalum billet has an average grain size of about 100 microns or less. 

Claim 5 (Previously presented): The extruded tantalxim billet of claim 2, wherein said 
extruded tantalum billet has an average grain size of about 50 microns or less. 

Claim 6 (Previously presented): The extruded tantalxim billet of claim 2, wherein said 
extruded tantalum billet has an average grain size of from about 25 microns to about 100 
microns. 

Claim 7 (Original): The extruded tantalum billet of claim 2, having a purity of at least 
about 99.995%. 

Claim 8 (Original): The extruded tantalum billet of claim 2, wherein said tantalum billet 
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is ftilly recrystallized. 

Claim 9 (Canceled) 

Claim 10 (Original): The extruded tantalum billet of claim 2, wherein said tantalum billet 
is about 98% or more recrystallized. 

Claim 1 1 (Original): The extruded tantalum billet of claim 2, wherein said tantalum billet 
is about 80% or more recrystallized. 

Claim 12 (Original): The extruded tantalum billet of claim 2, having a purity of from 
about 99.995% to about 99.999% 

Claim 13 (Original): The extruded tantalum billet of claim 2, further comprising at least 
one alloy material. 

Claims 14-17 (Canceled) 

Claim 18 (Currently an^nded): A process for making the extruded tantalum billet of 
claim 2 comprising extruding a tantalum ingo t having a cylindrical shape with a diameter of 6 
inches to about 14 inches and havin g a metal nmitv of at least 99.99% at a sufficient temperature 
and for a sufficient time to at least partially recrystallize the tantalum billet during extrusion and 
form said extmded tantalu m billet having a cylindrical shape with an aspect ratio L/D greater 
than 0.5 with a reduced diameter of 2 Vi. inche s or greater and a substantially uniform ^ ain size 
from said extmdin^ . 

Claim 19 (Original): The process of claim 18, wherein said sufficient temperature is 
from about 1200 ^'F to about 2950 '^F. 

Claim 20 (Original): The process of claim 18, wherein said temperature is uniform 
throughout the extrusion process. 

Claim 21 (Original): The process of claim 18, further comprising the step of water 

-3- 

6/26 • RCVD AT 2/8/2007 1 :56:2d PM {Eastern Standard Time] * SVR:USPTO-EFXRF-5/18 * DNIS:2738300 • CSID:S404281721 * DURATION (mm>ss):11-26 



02/08/2007 13:54 5404281721 KILYK BOWERSOX PLLC PAGE 07 

U.S. Patent Application No. 10/042,549 
Amendment dated February 8, 2007 
Reply to Office Action of August 10, 2006 

quenching the extruded tantalum billet after extrusion. 

Claim 22 (Original): The process of claim 18, further comprising machine cleaning the 
extruded tantalum billet. 

Claim 23 (Currently amended): A process for making the extruded tantalum billet of 
claim 2, comprising extruding a starting tantalum bille t having a cylindrical shape with a 
diameter of 6 inches to about 14 inches and having a metal purity of at least 99.99% at a 
sufficient temperature and for a sufficient time to at least partially reciystallize the tantalum billet 
to form said extruded tantalum bille t having a cylindrical shape with an aspect ratio L/D greater 
than 0.5 with a reduc ed diameter of 2 V% inches or greater and a substantially u niform ^^iTi gi^ft 
from said extrudmg . 

Claim 24 (Original): The process of claim 23, wherein said sufficient temperature is 
fix)m about 1 200 "^F to about 2950 ^F. 

Claim 25 (Original): The process of claim 23, wherein said temperature is uniform 
throughout the extrusion process. 

Claim 26 (Original): The process of claim 23, further comprising the step of water 
quenching the extruded tantalum billet afler extrusion. 

Claim 27 (Original): Tte process of claim 23, further comprising machine cleaning the 
extruded tantalum billet. 

Claim 28 (Currently amended): A process for making the extruded tantalum billet of 
claim 2, comprising cutting an ingot into at least one starting bille t having a cylindrical shape 
yyith a diameter of 6 inches to about 14 inches and having a metal purity of at least 99.99% and 
either applying a protective coating on said starting billet or placing said starting billet in a can; 

extruding the starting billet at a sufficient temperature and for a sufficient time to 

-4- 

PAGE 7/26 * RCVO AT 2/8/2007 1:56:29 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/1S * ONIS:2738300 * CSIO:5404281721 * DURATION (mm-ss):11-26 



02/08/2097 13:54 5404281721 KILYK BOWERSOX PLLC PAGE 

U.S. Patent Application No. 10/042,549 
Amendment dated February 8, 2007 
Reply to Office Action of August 10, 2006 

at least partially recrystallize the tantalum bUiet and to form said extruded tantalum billet Jiaving 
a cylindrical shape with an aspect ratio L/D greater than 0.5 with a reduced diameter of 2 Vi 
inches or ^eat er and a substantially uniform grain size from said extruding . 

Claim 29 (Original): The process of claim 28, wherein said sufficient temperature is 
from about 1200 to about 2950 °F. 

Claim 30 (Original): The process of claim 28, wherein said temperature is uniform 
throughout the extrusion process. 

Claim 31 (Original): The process of claim 28, further comprising the step of water 
quenching the extruded tantalum billet after extrusion. 

Claim 32 (Original): The process of claim 28, further comprising machine cleaning the 
extruded tantalum billet. 

Claim 33 (Original): The process of claim 28, wherein said ingot is obtained by the 
electron beam melting of a high purity tantalum powder feedstock. 

Claim 34 (Original): The process of claim 28, wherein said protective coating or can is 
removed after said extruding. 

Claim 35 (Original): The process of claim 34, wherein said protective coating is removed 
by acid washing or machine cleanmg, or both. 
Claim 36 (Canceled) 

Claim 37 (Currently amended): An extruded niobiiim bille t having a cylindrical shape 
with an aspect ratio L/D of greater than 0.5 and having a diameter of 2 inches or greater. 
wherein said extruded niobium billet is ingot-derived and has a purity of at least about 99.99% 
and wherein said extruded niobium billet has a substantially uniform grain size after extrusion 
and b e foro any farther thena ^meehan loal proc e ssing . 
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Claim 38 (Previously presented): The extruded niobiimi billet of claim 37, wherein said 
extruded niobium billet has an average grain size of about 150 microns or less. 

Claim 39 (Previously presented): The extruded niobium billet of claim 37, wherein said 
extruded niobium billet has an average grain size of about 100 microns or less. 

Claim 40 (Previously presented): The extruded niobium billet of claim 37, wherein said 
extruded niobium billet has an average grain size of about 50 microns or less. 

Claim 41 (Previously presented): The extruded niobium billet of claim 37, wherein said 
extruded niobium billet has an average grain size of from about 25 microns to about 100 
microns. 

Claim 42 (Original): The extruded niobium billet of claim 37, having a purity of at least 
about 99.995%. 

Claim 43 (Original): The extruded niobium billet of claim 37, wherein said niobium 
billet is Mly recrystallized. 
Claim 44 (Canceled) 

Claim 45 (Original): The extruded niobium billet of claim 37, wherein said niobium 
billet is about 98% or more recrystallized. 

Claim 46 (Original): The extruded niobium billet of claim 37, wherein said niobium 
billet is about 80% or more recrystallized. 

Claim 47 (Original): The extruded niobium billet of claim 37, having a purity of from 
about 99.995% to about 99.999% 

Claim 48 (Original): The extruded niobium billet of claim 37, further comprising at least 
one alloy material. 

Claims 49-52 (Canceled) 
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Claim 53 (Currently amended): A process for making the extruded niobium billet of 
claim 37 comprising extruding a niobium inp^t having ^ cylindrical share with a diameter of 6 
inches: tn about 14 mches and having a metal Duri tv nf at least 99.99% to form said extruded 
niobium billet, wherein said extruding is at a sufficient temperature and for a sufficient time to at 
least partially recrystallize the niobium billet during extrusion and said extruding forms said 
extruded niobium billet ha\dng a cylindrical shape with a n ^^^pect ratio L/D g reater than 0>5 with 
a reduced diameter of 2 'A inches or greater and a substan tially uniform gj-ain size from said 
extruding . 

Claim 54 (Original): The process of claim 53, wherein said sufficient temperature is 
from about 1000 to about 2650 ^F. 

Claim 55 (Original): The process of claim 53, wherein said temperature is uniform 
throughout the extrusion process. 

Claim 56 (Original): The process of claim 53, further comprising the step of water 
quenching the extruded niobium billet after extrusion. 

Claim 57 (Original): The process of claim 53, further comprising machine cleaning the 
extruded niobium billet. 

Claim 58 (Currently amended): A process for making the extruded niobium billet of 
claim 37, comprising extruding a starting niobium bille t having a cylindrical shape with a 
diameter of 6 inclies to about 14 inches and having a metal purity of at least 99.99% at a 
sufficient temperature and for a sufficient time to at least partially recrystallize the niobium billet 
and form said extruded niobium billet havinfSL a cylindrical shape with an aspect ratio L/D 
greater than 0.5 with a reduced diameter of 2 inches or greater and a sub stantially uniform 
grain size from said extruding s 
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Claim 59 (Original): The process of claim 58, wherein said sufficient temperature is 
from about 1000 °F to about 2650 ""F. 

Claim 60 (Original): The process of claim 58, wherein said temperature is uniform 
throughout the extrusion process. 

Claim 61 (Original): The process of claim 58, further comprising the step of water 
quencliing the extruded niobium billet after extrusion. 

Claim 62 (Original): The process of claim 58, further comprising machine cleaning the 
extruded niobium billet. 

Claim 63 (Currently amended): A process for making the extruded niobium billet of 
claim 37, comprising cutting an ingot into at least one startmg bille t having a cylindrical shap e 
with a diameter of 6 inches to about 14 inches and having a metal purity of at least 99,99% and 
either applying a protective coating on said starting billet or placing said starting billet in a can; 

extruding the starting billet at a sufficient temperature and for a sufficient time to 
at least partially rcCTystallize the niobium billet and te form said extruded niobium bille t having a 
cylindrical shape with an aspect ratio L/D greater than 0>5 with a reduced diameter of 2 14 inches 
or greater and a substantiallv uniform grain size from said extruding . 

Claim 64 (Previously presented): The process of claim 63, wherein said sufficient 
temperature is from about 1000 °F to about 2650 ^. 

Claim 65 (Original): The process of claim 63, wherein said temperature is uniform 
throughout the extrusion process. 

Claun 66 (Original): The process of claim 63, further comprising the step of water 
quenching the extruded niobium billet after extrusion. 

Claim 67 (Original): The process of claim 63, fluther comprising machine cleaning the 
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extruded niobium billet. 

Claim 68 (Original): The process of claim 63, wherein said ingot is obtained by the 
electron beam melting of a high purity niobium powder feedstock. 

Claim 69 (Original): The process of claim 63, wherein said protective coating or can is 
removed after said extruding. 

Claim 70 (Original): The process of claim 69, wherein said protective coating is removed 
by acid washing or machine cleaning, or both. 

Claim 71 (Original): The process of claim 1 8, further comprising annealing said extruded 
tantalum billet. 

Claim 72 (Original): The process of claim 71, wherein said annealing occurs at a 
temperature and for a time sufficient to at least partially recrystallize the extruded tantalimi billet 
during aimealing. 

Claim 73 (Previously presented): The process of claim 71, wherein said annealing occurs 
at a temperature of firom about 1742°F to about 2102^F for about 2 hours. 

Claim 74 (Original): The process of claim 23, further comprising annealing said extruded 
tantalum billet 

Claim 75 (Original): The process of claim 74, wherein said annealing occurs at a 
temperature and for a time sufficient to at least partially recrystallize the extruded tantalum billet 
during annealing. 

Claim 76 (Previously presented): The process of claim 74, wherein said annealing occurs 
at a temperature of from about 1 742T to about 2 1 02TF for about 2 hours. 

Claim 77 (Original): The process of claim 28, further comprising annealing said extruded 
tantalum billet. 
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Claim 78 (Original): The process of claim 77, wherein said annealing occurs at a 
temperature and for a time sufficient to at least partially recr>'Stallize the extruded tantalum billet 
during annealing. 

Claim 79 (Previously presented): The process of claim 77, wherein said annealing occurs 
at a temperature of from about 1 742°F to about 2 1 02°F for about 2 hours. 

Claim 80 (Original): The process of claim 53, further comprising annealing said extruded 
niobium billet. 

Claim 81 (Original): The process of claim 80, wherein said annealing occurs at a 
temperature and for a time sufficient to at least partially recrystallize the extruded niobium billet 
during annealing. 

Claim 82 (Previously presented): The process of claim 80, wherein said annealing occurs 
at a temperature of from about 1 742*^* to about 2 1 02^ for about 2 hours. 

Claim 83 (Original): The process of claim 58, further comprising annealing said extruded 
niobium billet 

Claim 84 (Original): The process of claim 83, wherein said annealing occurs at a 
temperature and for a time sufficient to at least partially recrystallize the extruded niobium billet 
during annealing. 

Claim 85 (Previously presented): The process of claim 83, wherein said annealing occurs 
at a temperature of from about 1742TF to about 2102^ for about 2 hours. 

Claim 86 (Original): The process of claim 63, fiirther comprising annealing said extruded 
niobium billet 

Claim 87 (Original): The process of claim 86, wherein said annealing occurs at a 
temperature and for a time sufficient to at least partially recr>^stallize the extruded niobium billet 
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during annealing. 

Claim 88 (Previously presented): The process of claim 86, wherein said annealing pccurs 
at a temperature of from about 1 742*^ to about 2 1 02"^ for about 2 hoiu"s. 

Claim 89 (Currently amended): A process for making the extruded tantalum billet of 
claim 2, comprising extruding a tantalum ingo t having a cylindrical shape with a diameter of 6 
inches to about 14 inc hes and having a metal purity of at least 99.99% to form an extruded 
tantalum billet and then axmealing said extruded tantalum billet at a sufficient temperature and 
for a sufficient time to at least partially recrystallize the extruded tantalum bille t and form said 
extruded tantalum billet having a cylindrical shape with an aspect ratio UP greater than 0,5 with a 
reduced diameter of 2 V2 inches or greater and a substantially uniform grain size from said 
extruding . 

Claim 90 (Currently amended): A process for making the extruded tantalum billet of 
claim 2, comprising extruding a starting tantalum bille t having a cylindrical shape with a 
diameter of 6 inches to about 14 inches and having a metal purity of at least 99.99% to form said 
extruded tantalum billet and then annealing said extruded tantalum billet for a sufficient time and 
for a suflficient temperature to at least partially recrystallize the extruded tantalum bille t and form 
said extruded tantalum billet having a cylindrical shape Avith an aspect ratio UP greater than 0.5 
with a reduced diameter of 2 V2 inches or greater and a substantially uniform grain size from said 
extruding . 

Claim 91 (Currently amended): A process for making the extruded tantalimi billet of 
claim 2, comprising cutting an ingot into at least one starting bille t having a cylindrical shape 
vrith a diameter of 6 inches to about 14 mches and having a metal purity of at least 99.99% and 
either applying a protective coating on said starting billet or placing said starting billet in a can; 
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extruding the starting billet to form said extruded tantalum billet and then 
annealing said extruded tantalum biUet at a sufficient temperature and for a sufficient time to at 
least partially recrystallize the extruded tantalum bille t and form said extrude d tantahim hilli>t 
having a cylindrical shape with an aspect r atio L/D greater than 0.5 with a reduced diameter of 2 
inches or greater and a substantially uniform p rai n size from said extruding . 

Claim 92 (Currently amended): A process for making the extruded niobium billet of 
claim 37, comprising extruding a niobium ingo t haying a cylindrical shape wdth a diameter of 6 
inches to about 14 inches and having a metal purity of at least 99.99% to fonn an exUuded 
niobium billet and then annealing said extruded niobium billet at a sufficient temperature and for 
a sufficient time to at least partially recrystallize the extruded niobium bille t and form said 
extruded niobium billet haying a cylindrical shape with an aspect ratio L/D g reater tha n 0.5 with a 
reduced diameter of 2 ' /a inches or greater and a substantially uniform grain size from said 
extruding . 

Claim 93 (Currently amended): A process for making the extruded niobium billet of 
claim 37, comprising extruding a starting niobium billet having a cylindrical shape with a 
diameter o f 6 inches to about 14 inches and haying a metal purity of at least 99.99% to form said 
extruded niobium billet and then annealing said extruded niobium billet for a sufficient time and 
for a sufficient temperature to at least partially recrystallize the extruded niobium bille t and form 
said extruded niobium billet haying a cylindrical shape with an aspect ratio L/D greater than 0.5 
with a re duced diameter of 2 ¥2 inches or greater and a substantially uniform grain size from said 
extruding . 

Claim 94 (Currently amended): A process for making the extruded niobium billet of 
claim 37, comprising cutting an mgot into at least one starting bille t having a cylindrical shape 
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with a diameter of 6 inches to about 14 inches and having a metal purity of at least 99.99% and 
either applying a protective coating on said starting billet or placing said starting billet in a can; 

extruding the starting billet to form said extruded niobium billet and then 
annealing smd extruded niobium billet at a sufficient temperature and for a sufficient time to at 
. least partially recrystallize the extruded niobium bille t and form said extruded niobium billet 
having a cylindrical shape with an aspect ratio L/D greater than 0.5 with a reduced diameter of 2 
inches or greater and a substantially uniform grain size from said extruding . 

Claim 95 (Currently amended): The extruded tantalum billet of claim 2, wherein said 
extruded tantalum billet ha s an aspect ratio of longitudinal grains that do not exceed 20. 

Claim 96 (New): The extruded tantalum billet of claim 2, wherein said extruded tantalum 
billet has a diameter of at least 3 Vi inches. 

Claim 97 (New): The extruded niobium billet of claim 37, wherein said extruded 
niobium billet has a diameter of at least 3 inches. 

Claim 98 (New): The extruded tantalum billet of claim 2, having a grain size about the 
cross-section of the extruded tantalum billet that vary uniformly in accordance to a normal or 
Poissons distribution. 

Claim 99 (New): The extruded tantalum billet of claim 98, wherein said grain size does 
not exhibit a duplex microstructure as evidenced by abimodal grain size distribution. 

Claim 100 (New): The extruded niobitmi billet of claim 37, having a grain size about the 
cross-section of the extruded niobium billet that vary uniformly in accordance to a normal or 
Poissons distribution. 

Claim 101 (New): The extruded niobium billet of claim 100, wherein said grain size 
does not exhibit a duplex microstructure as evidenced by a bimodal grain size distribution. 
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